Overcoming cisplatin resistance of ovarian cancer cells by targeted liposomes in vitro.
The clinical application of cisplatin to treat solid tumours is often limited by the development of tumour cell resistance against this cytostatic agent. Although liposomal carriers of cisplatin are currently in clinical development, approaches to functionally overcome cisplatin resistance by liposomes have hardly been reported. We prepared PEGylated cisplatin-containing liposomes with diameters of about 110 nm and targetability to transferrin receptors (TfR) to correlate cisplatin cell uptake with cytotoxicity in sensitive and cisplatin resistant ovarian cancer cells A2780 compared to the free drug. Whereas the cell entry of free cisplatin was reduced by factor 4 after 24h in resistant cells, liposomal uptake was similar in both cell lines and not affected by resistance. Cytotoxicity was clearly related to intracellular platinum levels, which were even higher for liposomal vs. free cisplatin in the resistant cells after 24, 48, and 72 h and slightly lower in the sensitive cells. However, TfR targeting was of less impact on activity in comparison to non-targeted liposomes. Detection of cellular ATP levels within 24h allowed postulations on the intracellular fate of the liposomes. Altogether, this study strongly supports approaches to overcome cisplatin resistance by a liposomal application of the drug.